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This study examined the inappropriate utilization of hospital services under the National
Health Insurance (NHI) program. The study population consisted of long-stay inpatients
who stayed longer than 30 days in acute care hospitals located in southern Taiwan. The study
hospitals included four medical centers, six regional hospitals, and 21 district general
hospitals. The survey of patients was conducted in January and May of 1996 using the Acute
Care Hospital Long-stay Questionnaire developed by the research team. Excluding subjects
with missing values and abnormal length of stay, 536 long-stay patients were included in
the analysis. Among these, 196 patients (36.6%) were classified as having an inappropriate
stay, while 340 patients (63.4%) had an appropriate stay. Of the long-stay patients in medical
centers, 32.2% were inappropriate stays; this figure was 45.4% for regional hospitals and
43.3% for district general hospitals. There were significantly higher proportions of
inappropriate long-stay patients in regional and district general hospitals than in medical
centers. In conclusion, this study confirms the existence of inappropriate hospital bed days,
which may be due to patient characteristics, hospital factors, and NHI payment schemes.
If the NHI program can provide incentives to long-stay patients who no longer need acute
care to move, patients’ utilization behaviors might change and hospital discharge plans could
be modified for more efficient utilization of hospital beds.
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The rapid increase in healthcare expenditure has
become a financial burden for many countries. The
National Health Insurance (NHI) program in Taiwan
also faces a significant increase in healthcare
expenditure. From 1996 to 2000, total NHI expenditure
increased from NT$225 billion to NT$300 billion [1],
an increase of 33%. It has been argued that healthcare
costs reflect, in part, unnecessary or inappropriate use
of hospital services [2,3].
Appropriate utilization can be defined as use that
meets a patient’s medical need. Inappropriate
utilization indicates unsuitable consumption of
medical resources, which may be over-utilization or
under-utilization [4]. Inappropriate admission and
inappropriate inpatient days are two common
measures for evaluating delivery efficiency. In a study
assessing the appropriateness of hospital bed use in
four regions of the Professional Standards Review
Organization (PSRO) in the USA, Restuccia found that
12–28% of hospital admissions and 14–30% of inpatient
days were inappropriate or unnecessary [5]. Studies
from other countries have reported similar results [6–8].
Inappropriate or unnecessary utilization of hospital
services usually results from discharge delays. Delayed
© 2003 Elsevier. All rights reserved.
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discharge may be caused by several factors, including
hospital characteristics [9–11], patient and family
characteristics [12], insurance schemes [13,14], nursing
home market [15,16], and poor coordination of acute
and long-term care sectors [17–19]. Inappropriate
inpatient days are more likely to occur under a fee-
for-service health scheme [14]. In Taiwan, the NHI
program mainly covers acute care services based on a
fee-for-service mechanism, which may increase the
potential for inappropriate utilization of hospital
services and increase the number of long-stay
inpatients who actually need sub-acute care rather
than acute care. Currently, the NHI does not cover
long-term care services except for skilled home care
and chronic units in hospital settings. Given the
weakness of the fee-for-service mechanism, it is
reasonable to assume the existence of inappropriate
hospital care utilization after NHI implementation.
Based on this assumption, several studies have
evaluated the impact of Taiwan’s NHI program on
hospitalization [20,21]. Wu et al found that the long-
stay rate in public hospitals exceeded that in private
hospitals [20].
Although different rates of co-payment have been
established (10% co-payment for hospitalization ) 30
days, 20% for 31–60 days, and 30% for > 60 days) in
order to control the over-utilization of inpatient care,
the annual maximum amount of co-payments for an
inpatient will not exceed NT$25,000–31,000 (at the
time of this study). This ceiling policy could increase
the use of acute beds for chronic purposes because the
total annual self-pay for inpatient care is relatively
low compared to the monthly fee for a typical nursing
home [20]. Since the NHI program does not cover the
expenses of nursing home care, hospital chronic care
might be substituted for nursing home care.
The present study examined the inappropriate
utilization of inpatient services under the NHI program
based on a long-stay patient sample derived from
different types of hospitals in southern Taiwan. Based
on a regional proportion of inappropriate use, a
national estimate of inappropriate hospital days was
calculated.
MATERIALS AND METHODS
Study population and sample
Thirty days is an important cut-off point to distinguish
acute from chronic care. The study population was
made up of long-stay inpatients who stayed in general
acute care hospitals for more than 30 days. A sample of
inpatients who had stayed in hospital for more than 30
days was recruited from acute care hospitals in
southern Taiwan. Psychiatric patients and patients
staying in special services units (such as neonatal
intensive care, pediatric intensive care, coronary care,
and dialysis center) were excluded from the study
because of their different needs for care.
The study hospitals comprised four medical centers,
six regional hospitals, and 21 district general hospitals
in Tainan, Kaohsiung, and Pingtung. All the medical
centers, regional hospitals, and district teaching
hospitals in these areas, but only a selection of district
general hospitals, were included.
Two waves of the survey of long-stay patients were
conducted between January and May 1996. The
purpose of a two-wave study design was to examine
whether there was a stable pattern of long-stay patients
in the surveyed hospitals. According to the results of
a t-test (not shown), there was no significant difference
in the proportion of long-stay patients in the study
hospitals between the first- and second-wave surveys.
Therefore, only the first-wave survey data, comprising
544 long-stay patients, were used. Subjects were
excluded for missing values and abnormal length of
stay (beyond the range of mean + 4 standard deviations),
giving a final sample of 536 long-stay patients.
Assessment of long-stay patients
The study focused on the appropriateness of hospital
stay. An Acute Care Hospital Long-stay Questionnaire
(AHLQ) was specifically designed for this study by
the research team. The AHLQ was in two parts: clinical
information and appropriateness of hospitalization.
All clinical information was compiled from medical
records, including patient characteristics, diagnosis,
and the Barthel activities of daily living score. In
measuring the appropriateness of inpatient stay,
specific criteria were established by senior physicians
and nurses based on their professional knowledge:
whether the patient’s current stay was medically
necessary; whether the patient needed to stay
continuously or not; and whether the patient was
ready for discharge to the next level of care or to return
to the community. Based on these three criteria of
appropriateness, long-stay patients were further
divided into appropriate long-stay patients and
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inappropriate long-stay patients. If the patient had no
further medical need to stay or was ready for discharge,
s/he was considered as an inappropriate long-stay
patient. The reviewer of the AHLQ was a nurse who
had taken care of the patient for at least 5 days at the
time of assessment.
Validity and reliability of the AHLQ
The content of the AHLQ was reviewed by a group of
senior physicians and nurses and finalized by the
research team. The content validity of the AHLQ was
well sustained through a series of panel discussions
and expert reviews. Inter-rater reliability was
calculated using Cohen’s Kappa score, with a score of
0.6–0.8 indicating a high level of consistency among
interviewers and a score of 0.4–0.5 indicating a
moderate consistency [22]. In this study, the Kappa
scores ranged from 0.56 to 1.00, which demonstrated a
satisfactory level of rater consistency or inter-rater
reliability.
Statistical analysis
The patient characteristics and major diseases of
inappropriate-stay and appropriate-stay groups are
described. The differences between the two groups
were examined by the t-test and Chi-squared test. The
distributions of major diseases by ICD-9-CM
classification in each group were also determined. The
percentages of inappropriately used hospital beds
were also calculated by hospital level. Based on the
regional estimation derived from the present sample,
a national estimate of the total number of inappropriate
hospital days was generated.
RESULTS
Patient characteristics
Of the 536 long-stay patients included in the analysis,
196 were classified as inappropriate-stay and 340 as
appropriate-stay patients. The mean ages in the
inappropriate- and appropriate-stay groups were
similar (60.8 versus 60.7 years). Statistically significant
differences were found between the two groups in
distributions of gender, hospital ownership (whether
private or public), average length of stay (ALOS) in
medical centers, and catastrophic status. There was a
higher percentage of men in the appropriate-stay group
(67.20%) than in the inappropriate-stay group. Private
hospitals had more appropriate long-stay patients
(68.87%) than public hospitals. For long-stay patients
in medical centers, inappropriate-stay patients had a
significantly higher mean ALOS than appropriate-
stay patients (137.8 vs 89.3 days). The inappropriate-
stay group had a lower proportion of patients with
catastrophic status (32.04%) than the appropriate-stay
group (67.96%).
Major diagnoses
Disease pattern is usually the major reason for long-
stay hospitalization. More than 50% of inappropriate-
and appropriate-stay patients had a catastrophic
disease (Table 1). Table 2 lists the top ten major diseases
in inappropriate- and appropriate-stay patients
according to the ICD-9-CM classification system. For
inappropriate-stay patients, cerebrovascular disease
ranked as the top disease, followed by malignant
neoplasm of digestive organs and peritoneum, other
diseases of the digestive system, and nephritis,
nephritic syndrome and nephrosis. The major disease
patterns for appropriate-stay patients were similar to
the inappropriate-stay patients, but with different
rankings.
Hospital distributions
The proportions of inappropriate- and appropriate-
stay patients varied significantly by hospital level
(Table 3; p < 0.05). In medical centers, most (67.8%)
long-stay patients were appropriate stayers, while
32.2% were inappropriate stayers. The proportions of
inappropriate- and appropriate-stay patients were
similar in regional hospitals (45.4 vs 54.6%) and district
general hospitals (43.3 vs 56.7%). The difference in the
proportion of inappropriate-stay patients between
pairs of levels of hospitals (medical centers vs regional
hospitals; medical centers vs district general hospitals)
reached statistical significance (p < 0.05). However,
regional hospitals had a higher proportion of
inappropriate-stay patients than district general
hospitals.
Estimation of inappropriate hospital bed
days
An inappropriate-stay patient indicates that a hospital
bed is being inappropriately used. In this study, 110
beds were inappropriately used in medical centers, 44
beds in regional hospitals, and 42 beds in district
general hospitals (Table 3). Based on these findings,
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we calculated the percentages of inappropriate hospital
bed days in southern Taiwan. During the study period,
there were 17,230 acute general beds in southern
Taiwan, 3,938 in medical centers, 3,429 in regional
hospitals, and 9,863 in district general hospitals. From
the number of inappropriately used beds in the study
hospitals ,  the proportion of  acute care beds
inappropriately used in southern Taiwan was 2.8%
(110/3,938) in medical centers, 1.3% (44/3,429) in
regional hospitals and 0.4% (42/9,863) in district
general hospitals.
Based on the proportions of inappropriate bed use
in southern Taiwan, total numbers of inappropriate
beds in Taiwan per day and per year were calculated
(Table 4). In Taiwan during the study period, there
were 14,957 beds in medical centers, 16,308 beds in
regional hospitals, and 28,799 beds in district general
hospitals. If 2.8% of medical center beds were used
inappropriately nationwide, this would equal 419
medical center beds being used inappropriately each
day. Similarly, 212 (1.3% of 16,308) regional hospital
beds and 115 (0.4% of 28,799) district general hospital
Table 1. Patient characteristics of the long-stay group
Inappropriate stay Appropriate stay
Variable N (n = 196)  (n = 340) p value
%/Mean (  SD %/Mean (  SD
Age 536 60.8 ( 18.8 60.7 ( 18.1 0.912
Gender
  Men 311 32.80% 67.20%
  Women 224 41.96% 58.04%
0.030*
Ethnicity
  Taiwanese 427 36.77% 63.23%
  Mainland 70 41.43% 58.57% 0.256
  Others 39 25.64% 74.36%
Education
  Illiterate 206 41.26% 58.74%
  Elementary school 137 29.20% 70.80% 0.159
  High school 137 36.50% 63.50%
  College or above 56 37.50% 62.50%
Marital status
  Married 377 34.22% 65.78%
  Single 89 42.70% 57.30% 0.217
  Divorced/Widowed 70 41.43% 58.57%
Ownership of hospital
  Public 218 44.50% 55.50% 0.002*
  Private 318 31.13% 68.87%
ALOS
  Medical center 342 137.8 ( 234.13 89.3 ( 123.25 0.043*
  Regional hospital 97 115.3 ( 167.19 166.4 ( 571.67 0.568
  District hospital 97 179.2 ( 377.19 90.4 ( 164.41 0.160
Catastrophic status
  Yes 284 32.04% 67.96% 0.005*
Age and average length of stay (ALOS) were examined by t-test; other variables were examined by Chi-squared test. *p < 0.05.
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beds would be used inappropriately each day. In total,
746 hospital beds would be used inappropriately each
day, giving an annual estimate of 272,290 inappropriate
hospital bed days.
DISCUSSION
This study examined inappropriate utilization of
hospital beds. The findings revealed that a substantial
Table 3. Classification of the long-stay group by hospital level
Total Inappropriate stay Appropriate stay
(N = 536) (N = 196) (N = 340)
p value
n n % n %
Medical center 342 110 32.2 232 67.8
Regional hospital 97 44 45.4 53 54.6 0.02
District hospital 97 42 43.3 55 56.7
Table 4. Estimation of inappropriate hospital bed days in Taiwan based on data generated in southern Taiwan
Daily number of Annual number
Hospital level
% inappropriately Total number of acute
inappropriate of inappropriateused hospital beds in care beds
hospital bed days hospital bed dayssouthern Taiwan in Taiwan
in Taiwan in Taiwan
Medical center 2.8 14,957 419 152,935
Regional hospital 1.3 16,308 212 77,380
District hospital 0.4 28,799 115 41,975
Total 60,064 746 272,290





n (%) Rank n (%) Rank
150–159 Malignant neoplasm of digestive organs and peritoneum 13 (6.6) 2 22 (6.5) 3
179–189 Malignant neoplasm of genitourinary organs 7 (3.6) 5
190–199 Malignant neoplasm of other and unspecified sites 7 (3.6) 5
200–208 Malignant neoplasm of lymphatic and hematopoietic tissue 14 (4.1) 5
250–259 Diseases of other endocrine glands 11 (3.2) 8
340–349 Other disorders of the central nervous system 7 (3.6) 5
420–429 Other forms of heart disease 6 (3.1) 10
430–438 Cerebrovascular disease 26 (13.3) 1 46 (13.5) 1
490–496 Chronic obstructive pulmonary disease and allied conditions 15 (4.4) 4
510–519 Other diseases of the respiratory system 7 (3.6) 5 12 (3.5) 7
560–569 Other diseases of the intestines and peritoneum 9 (2.6) 10
570–579 Other diseases of the digestive system 11 (5.6) 3 14 (4.1) 5
580–589 Nephritis, nephritic syndrome and nephrosis 10 (5.1) 4 23 (6.8) 2
850–854 Intracranial injury, excluding those with skull fracture 7 (3.6) 5 11 (3.2) 8
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proport ion of  hospi ta l  bed days  was  being
inappropriately used. Among the 536 long-stay
patients, 196 (36.6%) were classified as inappropriate-
stay patients while 340 (63.4%) were appropriate-stay
patients. The following discussion is addressed from
the perspectives of patient characteristics, hospital
factors, and the design of the NHI payment system.
No significant difference in patient characteristics
was  found between the  inappropriate-  and
appropriate-stay groups except for the distributions
of gender and catastrophic status. There was a higher
proportion of women in the inappropriate-stay group.
For patients with catastrophic status, most (67.96%)
were appropriate-stay patients, while 32.04% were
inappropriate-stay patients. Thus, greater severity of
illness was associated with longer hospital stay.
Patients with catastrophic status do not need to make
co-payment and have no incentive to minimize their
hospital stay, so regular evaluation of appropriate
stay in catastrophic patients is necessary. Even for
non-catastrophic status long-stay patients, the NHI
program has established a co-payment ceiling for
inpatients. During the time of the study, self-pay would
not exceed NT$31,000 annually. Once the amount of
self-pay reaches the ceiling, additional hospital days
are free for long-stay patients, resulting in excessive or
inappropriate use of hospital services.
Hospital factors are also related to hospital
util ization.  In comparing inappropriate-  and
appropriate-stay patients, statistically significant
differences were found in hospital ownership and
ALOS at medical centers. Private hospitals had a
significantly higher percentage of appropriate-stay
patients, which may be because private hospitals pay
more attention to the utilization of hospital beds. In
terms of hospital operational efficiency, private
hospitals have a better performance. With respect to
medical centers, the percentage of inappropriate-stay
patients was lower than in regional and district general
hospitals. However, the mean value of ALOS for
inappropriate-stay patients at medical centers was
statistically significantly higher than for appropriate-
stay patients. Therefore, medical centers are likely to
aggregate a higher total number of inappropriate
hospital bed days.
Larger hospitals tend to have higher percentages of
long-stay patients [20,21]. However, previous studies
did not evaluate the appropriateness of long stay. In
the present study, the appropriateness of hospital stay
was the major interest. Medical centers had a higher
percentage of long-stay patients than regional and
district general hospitals but a lower percentage of
inappropriate-stay patients. The impact of hospital
level and size on appropriate hospital utilization needs
further exploration. In addition, data were collected in
January and May, and seasonal effects in hospitals
may have an impact on utilization of inpatient services.
The percentages of inappropriate hospital days
found in the present study were lower than those
found in other countries [6,7]. Such cross-national
differences may be due to variations in study
methodology, culture, or reimbursement policies,
which need to be further investigated in future
research. Inappropriate hospital days may have been
underestimated in this study because patients were
assessed when they had been hospitalized for more
than 30 days. In some cases, inappropriate hospital
stay may accrue earlier than 30 days. Moreover, the
estimation of total inappropriate hospital days in
T a i w a n  w a s  b a s e d  o n  t h e  p e r c e n t a g e s  o f
inappropriately used hospital beds in southern Taiwan,
which may limit the general application of the current
results. There was no control for variations in
inappropriate utilization by regions.
This study generates several implications that may
be useful for NHI policy, planning of health and social
agencies, and hospital management. First, the NHI
should speed up the redesign of payment policy,
switching from a fee-for-service payment system to a
prospective payment system. Many countries have
adopted prospective payment systems, such as case
payments and diagnostic-related groupings, to
improve the efficiency of their healthcare system. In
Taiwan, there are currently 50 procedures under NHI
case payment to reduce inappropriate utilization of
hospital services. This study supports such an approach
for cost containment and to improve the efficiency of
hospital operation.
Second, there is an urgent need to establish reliable
sub-acute care units or nursing homes and to develop
more community-based long-term care programs as
alternatives for those who no longer need acute care.
Some of the reasons for inappropriate utilization of
hospital care are beyond the control of hospitals,
physicians and healthcare professionals, or even the
long-stay patients themselves. Patients prefer to stay
in hospitals longer than they need to simply because
they trust hospitals. If the government and community
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at large can establish an environment where different
long-term care alternatives with reasonable fees are
provided, patients and their families may change their
behaviors in seeking required care. Better coordination
between hospitals and nursing homes or long-term
care facilities will increase the efficiency of hospital
utilization and improve accessibility of acute care,
especially for medical centers. More importantly,
substantial societal resources can then be relocated for
chronic care.
Finally, hospital administrators should recognize
the need for actions to solve problems of discharge
delays, especially in public hospitals and medical
centers. Feasible strategies for managing discharge
delays, such as establishing hospital-based nursing
homes and outsourcing nursing home care, have been
suggested by previous studies. If unnecessary long-
stay patients are discharged in a timely manner, those
beds can then be used for patients with urgent need for
hospital admission.
In conclusion, this study confirms the existence of
inappropriate hospital days, attributed to patient
characteristics, hospital factors, and the NHI payment
policy. If the NHI program can provide incentives to
long-stay patients who no longer need acute care to
minimize their stay, patients’ utilization behaviors
may change and hospital discharge plans could be
modified for more efficient utilization of hospital beds.
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